The metlwds available for anaesthesia for microsurgery of the larynx are briefly outlined. The relative merits of different techniques and the indications for selection of a particular method are outlined.
INTRODUCTION
Kleinsasser (1961, 1968) described techniques for microsurgical procedures on the larynx and advocated a method of anaesthesia involving the use of an endotracheal tube of such size that the surgeon could operate on the larynx alongside the tube. Experience at the Royal Victorian Eye and Ear Hospital has confirmed this method to be satisfactory, but has also shown that under certain circumstances alternative methods are necessary.
The following methods have been used at the Royal Victorian Eye and Ear Hospital:
1. Methods involving an endotracheal tube. 2. Methods not involving an endotracheal tube.
(a) Inhalational anaesthesia combined with surface analgesia of the larynx. for the passing of an oral endotracheal tube. Anaesthesia is maintained by intermittent positive pressure respiration with nitrous oxide or nitrous oxide with an inhalational supplement. The application of a surface analgesia agent to the larynx is desirable.
The endotracheal tube employed is usually smaller than the one which would be ordinarily used in the same patient. Pollard (1968) described a suitable two diameter latex tube for this purpose. It is interesting that in the past many surgeons considered it dangerous to pass an endotracheal tube through malignantly involved larynx because of the possibility of disseminating the disease.
(a) Inhalational Anaesthesia with Surface
Analgesia Anaesthesia may be induced by an intravenous injection or in small children by inhalational means. Anaesthesia is deepened to Stage III with an inhalational agent vaporised with oxygen. Trichloroethylene or methoxyflurane are suitable but halothane has also been used. The larynx and surrounding structures are sprayed with 2-4 per cent lignocaine or 2 per cent amethocaine solutions. The anaesthetic agent is insufflated into the pharynx, and breathed spontaneously. Insufflation may be through a naso-pharyngeal tube or through a fine plastic tube introduced between the vocal cords. A further means of insufflation is to blow the anaesthetic vapour down the light carrier tube which is an integral part of the laryngoscope.
(b) Intravenous Anaesthesia with Surface
Analgesia Unconsciousness is secured with a suitable dosage of an intravenous anaesthetic agent or Anaesthesia and Intensive Care, Vol. TU, No. 1, February, 1975 l\IICROSURGERY LARYNX ti3 combination of agents. The following drugs have been used:
1. Barbiturates, e.g., thiopentone. 2. Gamma Hydroxy Sodium Butyrate. 3. Diazepam. 4. Ketamine. 5. Intravenously administered lignocaine. \Vhen unconsciousness has been achieved the epiglottis, pyriform fossae, the false and true cords, and the trachea are sprayed with a suitable dose of 2-4 per cent lignocaine or 2 per cent amethocaine with adrenaline added to a final concentration of 1/50,000. If laryngeal exposure is gained by gradual application of pressure with the laryngoscope and the spray applied in two or three separate movements the use of muscle relaxants is avoided. Forcible rapid exposure of the larynx can be followed by closure of the mouth, movements of the head and body, and coughing.
Gamma hydroxy sodium butyrate has properties of circulatory and respiratory stimulation which make it particularly applicable for use in laryngeal procedures. Unfortunately it can also promote Cheyne-Stokes respiration, prolonged unconsciousness, post-operative restlessness and, if unaccompanied by a phenothiazine drug, vomiting (Thomson and Cole 1968) .
(c) Neuroleptanalgesia with Surface Analgesia
Neuroleptanalgesia may be obtained by the administration of droperidol and fentanyl or phenoperidine, and is accompanied by surface analgesia of the larynx and surrounding structures. The addition of a small dose of diazepam frequently causes amnesia for the whole procedure (Gordon and Sellars 1971, Williams 1972) .
(d) Unconsciousness, Paralysis and Oxygen jet
Inflation of Lungs Unconsciousness and paralysis may be secured by the intravenous injection of a barbiturate (e.g. thiopentone) and a long acting muscle relaxant (e.g. tubarine). The patient is inflated with oxygen until the relaxant has acted and then the larynx and surrounding structures are sprayed with surface analgesia solution. The suspension laryngoscope is inserted and during the operation inflation of the lungs is achieved by the intermittent projection of a jet of oxygen down the laryngoscope (Albert 1971 , Lee 1972 , Luton and Donald 1971 .
Tracheostomy
Tracheostomy either with local analgesic infiltration of the neck or with general anaesthesia may be required as an initial step preceding microsurgery. The need arises if considerable airway obstruction is present and this is unlikely to be relieved by the operation. During the surgery an inhalational anaesthetic is administered through a cuffed tracheostomy tube. The development of obstruction during or at the end of a laryngeal procedure may necessitate a tracheostomy.
DISCUSSION
Methods involving endotracheal tubes have their greatest application in adult patients in whom the laryngeal disease is, as is frequently the case, located in the anterior part of the larynx.
Methods not requiring an endotracheal tube are advantageous under the following circumstances:
1. In children because of the small size of the structures. 2. Where there is laryngeal narrowing which would make the passage of a tube difficult.
If there is in addition poor lung function the use of a relaxant to pass the tube would be hazardous. 3. Where the disease is sub-glottic or extends down the trachea. 4. Where the disease is in the posterior part of the larynx. 5. When it is desired to pass a bronchoscope following laryngoscopy. 6. When there is a question regarding possible paralysis of a vocal cord. The act of spraying local anaesthetic solution will cause normally mobile vocal cords to adduct, so that paralysis of a cord may be detected. Inhalational anaesthesia with surface analgesIa has application in small children as the necessary volumes of anaesthetic vapour are easily attained. One undesirable feature of this technique is that the surgeon, and the theatre staff are exposed to the anaesthetic vapour.
Intravenous anaesthesia with surface analgesia requires approximately 10 minutes to prepare the patient for surgery and there may be a considerable period post-operatively (particularly with gamma hydroxy sodium butyrate) before the patient is conscious.
Neurolept-analgesia with surface analgesia IS the method of choice for the procedure 0 Anaesthesia and Intensive Care, Vol. Ill, No. 1, February, 1975 injection of tefion t'nlUbion into a paralysed vocal cord as the patient is able to co-operate by phonating. l-nconsciousness and parah'sis secured by the use of intra\"('n(msl~' injected drugs combined with intermittent inJlation of the lungs by a jet of oxygen is contraindicated by the expectation of marked haemorrhage or the presence of substantial lar~'ngeal obstruction.
In many instances, various methods may be regarded as alternatives. I ndividual anaesthetists or surgeons may have preferences for one method. It may be at times desirable to combine methods, f(;r example those involving intravenous drugs, and inhalational a!!ents. In addition one must be prepared to change methods during the procedure if necessary. For example the appearance of severe or persistent haemorrhage would be an indication for passing a tube. Alternatively it may be necessary to remO\T a tube which obscures the lesion. . \Yhere there is pronounced oedema of the vocal cords as in Rcinke's Oedema the surface application of local analgesic solutions ma~' be only partialh' dfectin.'. An additional method for securing analgesia is the injection of the superior laryngeal nerves with :! per cent lignocaine or mepivicaine. Thi,; may be performed externally from the neck; alternatively a sub-mucosal injection may be made in the pyriform fossa using a long needle which has an angled terminal segmcnt such as is used for injecting hacmorrhoicb. Thesc injections render the supra-glottic part of the larynx insensitive. A disadvantage of such nen'(' blocks is the unnecessarih-prolongcd anaesthesia.
It is necessary to obsen-e these patients carefull\' in the post-operative period for haemorrhage or ohstruction. Patients at greatest risk are those with extensive carcinoma causing partial obstruction pre-operatively. CO);CU-SIO);S The procedure of micro laryngoscopy is one which ma~be performed in association with a number of different anaesthetic techniques. In many instances the methods are interch;~ngeable. Optimal results require familiarity with the alternative methods.
